A new class of photoresist matrix polymer based on alicyclic cyclopolymer was developed for use in ArF single-layer lithography. A novel polymer was synthesized by terpolymerization reaction between tert-butyl methacrylate and alicyclic-malefic anhydride alternating copolymer, which has a hydroxy substituent on the alicyclic group. The polymer showed good adhesion property to Sisubstrate and adequate dissolution behavior in a 2.38 wt% TMAH aqueous solution, high thermal stability up to 180°C, and a good dry-etch resistance against CF4 mixture gas (1.14 times the etching rate of novolak resist). Using an ArF excimer laser exposure system, a 140 nm line and space patterns have been resolved.
Introduction gle-layer resists based on methacrylate poly-
The ArF excimer laser lithography has mers contain an alicyclic groups which are hi been focused on 1 Gbit DRAM application, -ghly transparent at 193-nm and have a high because its resolving capability is under 0.2 dry-etch resistance comparable to that of the I_tIn. Since conventional phenolic resins cannot aromatic group. [9] [10] [11] Therefore, in this experiment, we tentatively set the film thickness to 0.5 ~~ and chose 2 wt% as the PAG concen-tration to meet the placed onn the polymer substrates. Fig. 6 shows the contact angle of the various polymer substrates. As shown in Fig. 6 , the contact angle of all the substrates increases by increasing the tBMA composition ratio.
Here, PHS polymer has the small contact angle than our ArF base polymer due to its hydrogen bonding ability of the hydroxy group. Thus, PHS substrate has more hydrophilic property than other polymer substrates. Therefore, in view of improving the resist adhesion property, the introduction of hydroxy group in base polymer chains is basically necessary for good lithographic performance.
Dry-etch resistance
We investigated the dry-etching resistance against CF4/CHF3 gas. Table 1 shows the comparison of etching rates for various polymers. Polyhydroxystyrene (PHS) used here was monodisperse homopolymer (Mw/Mn=1.0 5). As listed in Table 1 , the etching rate is film thickness is 0.5 . 
Lithographic evaluation
We evaluated the lithographic performance of the resist. First, we describe the lithographic process optimization using the DUV exposure tool (SVGL, Micrascan II ). 
